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Displacement-Noise-Free Interferometer for gravitational wave detector could be a breakthrough idea 
which can greatly exceed the sensitivity of conventional detectors by cancelling displacement noise. 
Furthermore, radiation pressure noise, the quantum noise, can also be canceled, which means that DFI might be 
able to exceed the standard quantum limit. However, displacement noises cannot be canceled completely due to 
the limit of the subtraction capability. In order to improve this imperfect subtraction efficiency, we use free fall 
type displacement-noise-free interferometer, which is free from seismic noise and thus free from mirror 
suspension thermal noise.In this study, we have developed a free-fall DFI as standalone system and have 
identified excess noises from expected sensitivity. 





った．しかし，2015 年 9 月 14 日，レーザー干渉計型重
力波検出器 LIGO によって重力波が初検出された．また，






















干渉計(MZI)と呼ばれる,2 入力 4 出力の 2 干渉計で構
成された干渉計である．  
図１. 双方向 Mach-Zehnder 干渉計 


































鏡の Q 値  QM 1×10
5
 

























































図 3 実験装置の CAD 図 
 
 図 4 実験装置の全体図 
 
実験装置は上部と下部の二層に分かれており，上部に
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